A simple technique is presented for rapid screening of leukocytes of patients suspected of having a defective intracellular mechanism for the bactericidal and digestive disposal of bacteria.
Children with chronic granulomatous disease are highly susceptible to bacterial infection, and it has been determined that neutrophils and monocytes of these patients ingest bacteria but fail to kill catalase-positive microorganisms (2. 4) . The bactericidal ability of normal leukocytes is probably linked to the reduction of 02 which occurs in a sequence of events involving respiration of the hexosemonophosphate shunt.
Evidence for the appearance of an electronic excitation state during phagocytosis by normal human neutrophils has been presented by Allen et al. (1) . These workers showed that chemiluminescence was evoked in neutrophils upon a phagocytic challenge, but not in lymphocytes. They proposed that the chemiluminescence reflected the generation of singlet oxygen ('O2) which could act per se as a bactericidal agent.
The present study shows that leukocytes isolated from the blood of patients with chronic granulomatous disease fail to elicit chemiluminescence during phagocytosis of opsonized bacteria.
Blood Operating in the out-of-coincidence mode and in summation at 22 C with the windows set 0-c and at 100% gain, the empty well (elevator down) gives 3,000 to 4,000 counts/min. Empty. dark-adapted counting vials give 4,000 to 5.000 counts/min.
Most model 3320 spectrometers require refrigeration to reduce background noise to the levels obtained using our instrument at 22 C; however, the standard model can be used provided the following precautions are taken.
First. counting vials should be kept in the dark, and all manipulations involving these vials should be performed under red (actinic) light. Second, the leukocyte preparations to be tested should be added to the vial and monitored before the phagocytic challenge in order to obtain background activity. This activity should be 10,000 counts/min or less. Third, the leukocytes should be challenged with opsonized bacteria, and the activity should be monitored at 5 min and again at 30 min after addition of bacteria.
Since leukocyte metabolism is temperature dependent. only short 1-minute recordings should be made, and the vials should be removed from the refrigerated chamber and kept at ambient (20-25 C) temperature before and after counting. Photomultiplier tubes in different instruments varv in sensitivity; therefore, each laboratory should establish a range of values for normal leukocyte preparations.
Temporal traces of chemiluminescence (expressed as counts per minute) are shown in Fig. 1 . A base-line reading was recorded for about 10 min. Phagocytosis was then initiated by adding the opsonized bacteria. Chemiluminescence of magnitudes up to 30,000 counts/min was observed within 2 min for leukocytes from normal healthy individuals.
A decline in activity to about 20,000 counts/ min was noticed for the next 5 min. After this period. a slow but steady increase in chemiluminescence was observed which approached values of 55,000 and 60,000 counts/min within 40 to 50 min. By contrast, the leukocytes from children with chronic granulomatous disease exhibited an insignificant initial chemiluminescence which rapidly declined to resting values. The patients selected for this study showed the clinical signs of chronic granulomatous disease: their leukocytes were incapable of reducing nitroblue tetrazolium to insoluble blue formazan, and there was no respiratory burst or increase in the activity of the hexosemonophosphate shunt upon addition of bacteria. Since the leukocytes of the patients in this study exhibited a normal increase in hexosemonophosphate shunt activity in response to methylene blue the patients did not suffer from severe glucose-6-phosphate dehydrogenase deficiency.
The method as outlined above is simple and requires less than 5 x 106 leukocytes.
The time required for the entire test is less than 2 hr. It circumvents the tedious measurement of the pentose cycle activity with glucose-l-14C and glucose-6-14C, and it avoids interpretation of questionable appearance of formazan.
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